The occurrences of Mesozoic dinoflagellates, pollen, and spores from Sites 259, 261, and 263 are described, and from these descriptions the sediments studied are dated Early Cretaceous. The dinoflagellate stratigraphy is compared with a worldwide range chart compiled for this study; the spore and pollen stratigraphy is compared with previously described zonations. This is a preliminary study and, consequently, includes few taxonomic considerations.
INTRODUCTION
Twenty-two samples were studied from Site 259, 11 from Site 261, and 24 from Site 263. Most samples yielded varied and well-preserved assemblages of palynomorphs. However, the upper samples from Sites 259 (Cores 10-17) and 261 (Cores 9-12) were barren, and Site 263, Core 3, was also barren. No obvious sedimentological differences were observed which would account for the lack of palynomorphs in these samples.
Virtually all of the samples with palynomorphs had predominantly marine assemblages. Percentages of marine palynomorphs in the total assemblages were counted and the results summarized in Figures 1, 2 , and 3. 
DISCUSSION

Dinoflagellates
The previous stratigraphical ranges of the dinoflagellates encountered in this study are summarized in Figure 4 . The main sources of reference for this chart were Evans (1966) , Eisenack (1967 Eisenack ( , 1971 , Sarjeant (1967) , Singh (1971) , and Davey and Verdier (1971) . The ranges of a number of species have been slightly modified in accordance with unpublished data from studies undertaken at West Australian Petroleum, notably by H. L. Ott, during the drilling of exploratory oil wells in Western Australia.
The ranges of 86 species are shown. The taxonomy employed is that of current usage and, where changes of generic assignments have been made, the author responsible for the reassignment is given together with the original author.
Several species have rather more restricted known stratigraphical ranges in Western Australia than those shown on the worldwide range chart. Muderongia mcwhaei Cookson and Eisenack, 1958 is usually • Figure 3 . (Gocht, 1957 ) Millioud, 1967 is confined to the Barremian, whereas P. neocomica forma dedecosa (Gocht, 1957) usually occurs only in the early Aptian. Figure 5 shows the distribution of dinoflagellates in the samples examined from Site 259. It is considered that the assemblages recorded are all typical of the Aptian, since they include Muderongia simplex Alberti, 1961; M. tetracantha (Gocht, 1957 ) Alberti, 1961 M. mcwhaei Cookson and Eisenack, 1958; Cyclonephelium ?attadalicum Cookson and Eisenack, 1962; Dingodinium cerviculum Cookson and Eisenack, 1958; Carpodinium granulatum Cookson and Eisenack, 1962 ; Broomea micropoda Eisenack and Cookson, 1960; Gonyaulacysta muderongensis Cookson and Eisenack, 1958; and '/Oligosphaeridium asterigerum (Gocht, 1959) Davey and Williams, 1969 .
Site 259
The occurrence of ?Dingodinium albertii Sarjeant, 1966 in Cores 29-33 and ?Oligosphaeridium asterigerum in Cores 25-27 would suggest an early Aptian age for these sediments. Also the occurrence of Hystrichosphaera ramosa var. reticulata Davey and Williams, 1966 Cores 10-17 were found to be barren of palynomorphs. However, they can be inferred to be late Aptian or younger in age. Figure 6 shows the distribution of dinoflagellates in the samples examined from Site 261. Cores 21-26 have typical Aptian assemblages including Pterodinium cornutum Cookson and Eisenack, 1962 ; Broomea micropoda Eisenack and Cookson, 1960; ?Oligosphaeridium asterigerum (Gocht, 1959) Davey and Williams, 1969; Carpodinium granulatum Cookson and Eisenack, 1962; Muderongia simplex Alberti, 1961; M. mcwhaei Cookson and Eisenack, 1958; Dingodinium cerviculum Cookson and Eisenack, 1958 ; Gonyaulacysta episoma Sarjeant, 1966; and G. muderongensis Cookson and Eisenack, 1958. Cores 14-16 are rather more problematical with regard to their age. The occurrence of Odontochitina costata Alberti, 1961 and Cleistosphaeridium ancoriferum Cookson and Eisenack (1960) Cores 9, 10, and 12 from Site 261 were found to be barren of palynomorphs. Figure 7 shows the distribution of dinoflagellates recorded from the samples studied from Site 263. Cores 19-29 are considered to be Barremian because of the occurrence of ?Cordosphaeridium fasciatum Davey and Williams, 1966 ; Senoniasphaera sp. A (an undescribed species known to occur in the late Neocomian of Western Australia); Muderongia sp. nov. Evans, 1966; and Phoberocysta neocomica (Gocht, 1957) Millioud, 1967 .
Site 261
Site 263
Cores 5-18 all have typical Aptian assemblages which include Muderongia tetracantha (Gocht, 1957 ) Alberti, 1961 , M. mcwhaei Cookson and Eisenack, 1958 M. simplex Alberti, 1961 ; Gonyaulacysta episoma Sarjeant, 1966; G. muderongensis Cookson and Eisenack, 1958; Carpodinium granulatum Cookson and Eisenack, 1962; Pterodinium cornutum Cookson and Eisenack, 1962; P. magnoserratum Cookson and Eisenack, 1962; '/Oligosphaeridium asterigerum (Gocht, 1959) Davey and Williams, 1966; and Broomea micropoda Eisenack and Cookson, 1960 
. s I lll llilllllfftlffljIffflililfftlllflllfllfflittiIllilllil1 Figures 1-3) , particularly in the samples studied from Site 261 and the upper part of Site 263. There is a rough correlation between a greater diversity of species recorded and samples with relatively high percentages of spores and pollen (e.g., at Site 259, contrast the assemblages recovered from Core 26 with Core 27, and Core 29 with Core 30); this is probably a function of the availability of spores and pollen, and their transport and sorting, partly by air but largely by water (Muller, 1959) , into the marine environment indicated by the microplankton. Balme's papers (1957 Balme's papers ( , 1964 remain the main works on Early Cretaceous spores and pollen of Western Australia. Dettmann and Play ford (1969) have reviewed the palynology of the Lower Cretaceous in Australia and compared it with extra-Australian records. The assemblages recorded here are of Late Jurassic to Early Cretaceous aspect, containing many bryophytic, pteridophytic, and gymnospermous elements reported previously from sediments of this age, (Dettmann and Playford, 1969) especially from Australia, India, and South America; no angiosperm pollen was recorded.
The zone ranges of the key species of Dettmann and Playford (1969) are not well verified in Western Australia, and some species (e.g., C. stylosus) are rarely recorded. The C. stylosus and D. speciosus zones are not precisely dated (Dettmann and Playford, 1969, p. 186-190) , but probably fall, respectively, within the limits of Late Jurassic to Early Neocomian, and Late Neocomian to Late Aptian. The datings from spores and pollen are considered together with microplankton datings (see Conclusions). suggests that the lower part of the interval examined may be assigned to the C. stylosus Zone of Dettmann and Playford (1969) , in the light of evidence from the dinoflagellates, this probably represents reworking of older sediments. The upper limit of Contignisporites cooksonii (Balme) and the presence of Dictyotosporites filosus Dettmann indicate that most of the interval, at least up to Core 20, is in the Dictyotosporites speciosus Zone (Dettmann and Playford, 1969) .
The samples up to Core 11 at Site 263 are assigned to the Microcachryidites Assemblage; they yielded the same species as listed for the Microcachryidites Assemblage at Site 259 together with Murospora florida (Balme) and Reticuloidosporites arcus (Balme) Recovery of spores and pollen was low from the samples from Site 261. The assemblages are consistent with an Early Cretaceous age.
Reworked palynomorphs were recorded from some samples. They may give some clue to sediment source and are included on the range charts, together with their age ranges.
SYSTEMATIC PALEONTOLOGY
The taxa described are only those which differ markedly from previously described forms, either in morphologic or stratigraphic occurrence. New species are herein given informal designations.
Genus BELODINIUM Cookson and Eisenack, 1960
Belodinium sp. cf. B. dysculum Remarks: This is most likely a separate species from B. dysculum Cookson and Eisenack, 1960 , since there is a wide stratigraphic separation between the occurrence of the two forms, Cookson and Eisenack's species being restricted to the Late Jurassic. However, the only distinguishing morphological feature recognized is that B. cf. dysculum has a longer apical horn than B. dysculum s.s. In most observed specimens, this horn has been lost during archeopyle formation and is, therefore, not generally useful in distinguishing a separate species. Until other morphological differences are observed, it is considered unwise to erect a separate species for the Early Cretaceous forms.
Occurrence: Site 259, Cores 18, 19, 20, 21, 23, 25, 26, 27, 29, 30, 31. Site 261, Cores 21, 24, 26. Site 263, Cores 5, 6, 7, 9, 10, 11, 12, 14, 15. Inferred age: Aptian. Description: Small, oval to spherical, proximate cysts with a tabulation of 4', 6", 6g, 6'", lp, 1"". Plates smooth, bordered by low, simple ridges. Archeopyle precingular, formed by loss of plates 2" and 3".
Sizes of observed specimens range between 35 and 46 meters. Remarks: This species most closely resembles D. apicopaucicum Habib 1973, described from Leg 11, Hole 105 (ValanginianTithonian). It differs in that the septa marking the plate boundaries are smooth, straight, and not crenulated. It differs from D. rhabdoreticulatum Habib, 1973 in that it does not possess the raised membrane described for that species. are smooth, straight, and not crenulated. It differs from D. rhabdoreticulatum Habib, 1973 in that it does not possess the raised membrane described for that species.
Occurrence: Site 259, Cores 19, 20, 21, 23, 25, 26, 27, 38, 30, 31, 33. Site 261, Cores 14, 15, 16, 21, 22, 23, 24. Site 263, Cores 6, 7, 8, 9, 11, 15, 17. Inferred age: Aptian.
Genus SENONIASPHAERA Clarke and Verdier, 1967
Senoniasphaera sp. A.
Description: A species of Senoniasphaera with pronounced antapical horns and lateral horns, the inner body protruding into the antapical horns. Apical horn not observed due to archeopyle formation.
Remarks: This species closely resembles S. protrusa Clarke and Verdier, 1967, described from the Senonian of the Isle of Wight. The antapical horns in Senoniasphaera sp. A are equal in length and more pronounced.
The size range observed is 93-125µ for the overall length and 67-86µ for the overall width.
Occurrence: Site 263, Cores 22, 25, 26.
Genus TANYOSPHAERIDIUM Davey and Williams, 1966 Sarjeant, 1966 since it is tabulate and has an epitractal archeopyle. It will be formally described at a latter date.
CONCLUSIONS
The ages obtained from study of the dinoflagellates from Sites 259, 261, and 263 agree well with the ages indicated by the pollen and spores present.
Site 259, Cores 18-33 are all considered to be Aptian and probably range from early to late Aptian. The age of Cores 10-17 could not be determined by palynological means.
Site 261, Cores 14-26 range from early Aptian to late Aptian or early Albian in age. The age of Cores 9-12 could not be determined by palynological means.
Site 263, Cores 5-29 range from Barremian to late Aptian or early Albian in age. The ages of Cores 2 and 3 are indeterminable by palynological means.
